Objective: To compare neonatal morbidity and mortality between hospitalized discordant and concordant preterm twin pairs.
Introduction
Multiple births have increased over the past two decades due to the advance in artificial fertilization techniques. 1 In addition to prematurity and low birth weight (LBW), twin pregnancies are also complicated with discordant growth; which has been reported to be associated with increased neonatal morbidity and mortality. 2, 3 Birth weight discordance may be due to different genetic constituents of the pairs or growth restriction of the smaller twin. 3 In monochorionic twins antenatal factors and feto-fetal transfusion syndrome may lead to discordance. 4 Data on neonatal outcomes of discordant twins is mainly based on hospital statistics and there is scarce data on the outcome of preterm discordant twins followed in neonatal intensive care unit (NICU) in post-surfactant era. [5] [6] [7] This study was designed to evaluate neonatal morbidity and mortality for discordant preterm twins admitted to NICU.
Patients and methods
This was a retrospective evaluation of 136 twins followed in NICU between 01 January 2003 and 01 March 2005 in Ondokuz Mayıs University Faculty of Medicine. After the local ethics committee approval, data were collected from NICU database. Twin pairs were eligible for the study only with the condition that they both were followed in NICU.
The formula (birth weight of larger pair -birth weight of smaller pair)/birth weight of larger pair Â 100 was used to calculate discordance. If the percent difference in twin pairs' birth weight was more than 15%, twins were categorized as discordant. Since discordant twins might be Appropriate for Gestational Age (AGA)/Small for Gestational Age (SGA), AGA/AGA or AGA/Large for Gestational Age (LGA), the intrauterine growth status of every twin in discordant group was defined as AGA, LGA or SGA according to Kato's growth charts. 8 For every twin pair, obstetric complications such as pre-eclampsia, diabetes mellitus, chronic hypertension, premature rupture of membranes (>18 h before birth) were recorded. Maternal age younger than 18 and older than 35 and use of artificial fertilization techniques (ovulation induction, intrauterine sperm injection etc.) were also recorded as possible risk factors. Gestational age was established by calculating from last menstrual date or first or second trimester ultrasound or a Ballard assessment at birth. 9 Low birth weight was defined as birth weight less than 2500 and very low birth weight (VLBW) as birth weight <1500 g.
Selected neonatal morbidities included:
(1) Congenital abnormalities, (2) Need for resuscitation at birth, Intrapair birth weight differences were further stratified into the three groups: Less than 15% (group 1, 82 babies, concordant group), 15-24% (group 2, 24 babies) and 25% or more (group 3, 30 babies).
The association between discordance and neonatal morbidity variables and mortality were analyzed by w 2 test and Fishers' exact test. To compare morbidity and mortality between small and large twin pairs, w 2 test was used. For comparison of maternal age, gravida, parity, TPN days, length of stay and days on ventilator, Mann-Whitney U-test was used. P-value <0.05 was considered as significant. To compare concordant, 15-25% discordant and >25% discordant groups, Kruskal Wallis variance analysis was used. To understand which group caused the significance, for nonparametric variables w 2 test and for parametric variables Bonferoni adjusted Mann-Whitney U-test was used. A P-value <0.0167 was considered as significant for Bonferoni adjusted Mann-Whitney U-test.
Results
During the study period, of 136 preterm twins admitted to NICU, 54 (39.7%) were discordant and 82 (60.3%) were concordant. Clinical characteristics of the babies are shown in Table 1 . When both discordant and concordant babies were taken into account, 52 (38.2%) babies were VLBW and 127 (93.4%) were LBW.
Obstetric complications were higher in discordant group (P<0.05). While birth by cesarean was significantly higher in discordant twins, being opposite sex was higher in concordant group (P<0.05) ( Table 2 ). There was no association between congenital abnormalities, need for resuscitation at birth, RDS, need for surfactant treatment, BPD, NEC, PVL, hydrocephaly, hypocalcemia, hyperglycemia, anemia, polycythemia, hyperbilirubinemia, apnea and birth weight discordance. Six babies in concordant and six babies in discordant group had congenital abnormalities. Chorionicity was recorded in 22 (26.8%) twin pairs (eight monochorionic, 14 dichorionic) of concordant and in 30 (55.5%) twin pairs (20 monochorionic, 10 dichorionic) of discordant group. There was no difference between concordant and discordant groups for chorionicity. When intrapair birth weight differences were stratified into the three groups as described in methods being opposite sex was more frequent in group 1 (concordant group) (P<0.05). Birth by cesarean was significantly lower in group 1 (P<0.05). Obstetric complications were more frequent in Group 2 (61% in group 1, 91.7% in group 2 and 73.3% in group 3). The gravidity and parity and age of mothers were higher in group 2 than groups 1 and 3. Polycythemia was more frequent in group 3 (26.7%) but statistical analysis could not be performed since the number of polycythemic patients was few (seven, two and eight in three groups, respectively). Other variables were not found to be statistically different between three groups (Table 3) .
Although small for gestational age status was more frequent in discordant group, on multivariate analysis, expected complications of SGA birth such as polycythemia, hypoglycemia, sepsis and hypocalcemia did not increase by increasing SGA status. Sepsis was more frequent in concordant group (P<0.05). The mortality rate was higher in concordant compared to discordant group (20.7 vs 9.3%), but was not statistically significant.
Discussion
In literature, the incidence of discordance varies between 4 and 23% according to the cutoff value used to describe discordance (15-25%). [13] [14] [15] In our study, 39.7% of twin pairs followed in NICU were discordant. This value may appear high when compared with the literature. That might result from including only premature twins and using 15% as a cutoff value for discordance. It is Birth weight discordance in preterm twins M Kilic et al speculated that discordant growth is related to premature births. 16 Therefore, the incidence of discordant growth is expected to be higher in premature than in term twin pairs. Similar to our results, Cheung et al. 6 and Sonntag et al. 7 investigated only premature twins and using a cutoff value of 15%, calculated the incidence of discordance as 41.8 and 27.3%, respectively.
The association between discordant growth and neonatal morbidity and mortality is still controversial. While some authors suggest that birth weight discordance might be a predictor for adverse neonatal outcome, others emphasize that discordant growth is not associated with increased neonatal morbidity and mortality.
7,15 -19 Erkkola et al. 15 found a 6.5-fold risk of intrauterine death and a 2.5-fold risk of perinatal death due to birth weight discordance. Wen et al. 19 demonstrated that birth weight discordance resulted in higher fetal and neonatal mortality and this association was higher in term twins than in preterm twins. Blickstein et al. 20 suggested that when twins have reached term and the smaller twin's birth weight was at least 2500 g, there was no risk for poor neonatal outcome. Our data, gathered primarily form LBW babies, indicate that discordance is not an independent risk factor for either neonatal morbidity or mortality for preterm twins in modern NICUs.
Cheung et al. 6 investigated 122 live born premature twin sets according to the discordance ratios and found that when birth weight discordance is more than 30%, it was associated with higher mortality, congenital abnormalities, SGA infants, Apgar score below 7 at 5 min and PVL. Sonntag et al.
7 studied preterm discordant twins up to 34 weeks gestation and found higher mortality, more severe intracranial hemorrhage and more frequent persistent ductus arteriosus in discordant twins. They found no difference for hemoglobin values, assisted ventilation, RDS, BPD, ROP, seizures and hydrocephalus, similar to our results. Talbot et al. 5 studied 119 premature twin sets and found a significantly longer hospital stay and more frequent hyperbilirubinemia in discordant twins. Sepsis and hypoglycemia rates were similar between concordant and discordant groups. In their series, no death occurred in babies completing 32 weeks of gestation and with a birth weight above 2000 g. They also investigated morbidities for SGA and AGA infants and found more sepsis and longer hospital stay in SGA infants. Yinon et al. 21 evaluated the effect of intrauterine growth restriction (IUGR) on the outcome of preterm discordant twins. They found that mortality and severe morbidities like RDS, intraventricular hemorrhage grades 3-4 or NEC were higher in SGA-preterm discordant twins than AGA-preterm discordant twins. Blickstein et al. 20 investigated only term, AGA discordant twins and found no association between discordance and adverse neonatal outcome. Patterson et al. 22 also found that adverse neonatal outcome was associated with IUGR, birth weight percentile and prematurity, but not discordance. In the study of Amaru et al., 23 discordant twins were at risk for some adverse neonatal outcome like LBW and VLBW birth, NICU admission, neonatal oxygen requirement and hyperbilirubinemia; whether they were AGA or SGA. In that study, discordance did not appear to be an independent risk factor for neither serious neonatal morbidity nor mortality. In another study, it was found that discordant twins had a significantly higher incidence of SGA status than concordants but there was no difference for neonatal complications. 24 In our study, while the incidence of hypoglycemia was significantly higher in discordant twins, sepsis was significantly more frequent in concordant twins. The increased incidence of sepsis in our series could not be attributed to LBW or lower gestational ages of the babies, since these parameters were similar in both groups. Also, neonatal morbidities like RDS, NEC etc. also did not differ between the groups. The increased incidence of sepsis in concordant twins waits to be proved/disproved by other studies.
The only neonatal morbidity found to be increased in discordant twins in our series was hypoglycemia. The incidence of hypoglycemia was not related to SGA status on multivariate analysis. So it may be speculated that the higher incidence of hypoglycemia in discordant group may result from abnormal intrauterine conditions that leads to discordant growth.
Cesarean delivery rate and complications of pregnancy were higher in discordant group in our study. Gonzalez-Quinteno et al. 25 indicate that early fetal growth deceleration is associated with significant birth weight discordance. This risk factor or more frequent maternal complications might be the reason for the higher incidence of cesarean delivery in discordant twins. In the studies of Cheung et al. 6 and Amaru et al., 23 caesarean delivery rates were higher in highly discordant twins, too.
Birth weight discordance was not associated with an increased rate of RDS, need for surfactant, hypocalcemia, NEC, PVL, length of hospital stay or mortality in our series. That might be due to similar average gestational ages and birth weights in discordant and concordant groups or due to the effect of advances in neonatology on neonatal morbidity and morbidity.
Our results suggest that although some neonatal complications like hypoglycemia might be increased in discordant preterm twin pairs, discordance does not appear to be a major risk factor for neonatal morbidities or mortality in hospitalized preterm twins.
